Objective: The aim of the study was to evaluate results of purified protein derivates (PPD) test applied at the Tuberculosis Dispensary between 2012-2015 in Hatay, Turkey, where a large number of Syrian refugees have migrated since the Syrian civil war began in 2011.
INTRODUCTION
According to the Global Tuberculosis Report 2015, 1,5 million deaths and 6 million new cases occurred in the world in 2014, and 37% of new tuberculosis (TB) cases had remained undiagnosed or unreported (1) .
Most people with latent TB infection (LTBI) have no signs or symptoms of TB disease and are not infectious (2) . TB cases develop from a large and widely distributed reservoir of latent infection, the true incidence of TB does not usually vary greatly across small areas or short periods of time (less than 5 years) (3) .
LTBI is defined as the presence of immune responses to mycobacterium tuberculosis antigens without clinical evidence of active TB (2) . Despite the fact that certain new methods have been developed recently with the aim of investigating the presence of LTBI, there is not a gold standard method used in the diagnosis of LTBI and tuberculosis skin test (TST) is still widely used (4, 5) . According to Guidelines on the Management of LTBI issued by WHO in 2015 for high-income countries and upper-middleincome countries where incidence is under 100 out of one hundred thousand, risk groups that are required to be systematically screened and treated appear to be the adults and children who have been recently in contact with pulmonary TB patients, HIV (+) people, patients who are to get anti-tumor necrosis factor (anti-TNF) treatment, patients on dialysis, patients who are going to have solid organ or bone marrow transplantation, and patients with silicosis (4) . Apart from these risk groups, LTBI screening can also be at stake for prisoners, health workers, those who migrated from the countries with high TB incidence, homeless people, and illegal drug addicts. TST or interferon gamma release tests (IGRA) can be applied in diagnosis for both groups. Those who are prior in terms of LTBI screening in low-income countries and countries with the incidence over 100 out of one hundred thousand are HIV (+) people, children who are under the age of 5 and in family contact or a close contact with active pulmonary tuberculosis patients. TST application has been recommended for these countries (6) . Maintenance of TST has also been recommended in TB Diagnosis and Treatment Guidelines published in 2011 in Turkey by the Ministry of Health (7).
TST does not provide information about the disease but only shows whether the person has been infected with the bacillus or not (8) . Although the value of the test has been substantially decreased with the use of BCG vaccine, it is still the most valuable and at the same time simple and inexpensive method to identify newly infected cases, future risk of infection in a country, and the annual risk of tuberculosis infection (ARTI). Moreover, the tuberculin survey still remains an epidemiological tool to evaluate TB trends (3) . Especially young children are the preferred target group for TST-surveys as their ARTI estimates correlate better with the recent TB situation in the target community, and sequential ARTI estimates from repeated surveys may be useful for measuring the trend of TB transmission (9, 10) . ARTI is the probability of becoming infected within a year for persons of particular age group in a society not infected with TB. ARTI studies are easier and more objective than tuberculosis prevalence and incidence since they are conducted with TST and are not influenced by case detection and recording (11) .
The aim of this research is to determine the results of TST applied between the years 2012-2015 at the Tuberculosis Dispensary (TD) in Hatay, to where many Syrian refugees have migrated since the Syrian civil war began in 2011, according to years, gender, age groups, nationality (Turkish/Syrian), and to evaluate the trends of ARTIs over years according to the age groups of both nationalities.
MATERIALS AND METHODS
This cross-sectional study was made in 2016 at the Tuberculosis Dispensary (TD) in Hatay Merkez. Hatay is a province located in Turkey's Eastern Mediterranean Region on the border with Syria and has populations of 1,533,507 Turks and 402,000 Syrian refugees (12, 13) . There are two TDs in Hatay, and the population of Hatay Merkez, the region where the TD of the study is found, is 973,475.
TST (purified protein derivates, PPD) records of the Electronic Tuberculosis Management System (ETMS) at TD from 2012-2015 were evaluated retrospectively in the research. PPD records were first compared based on the nationality and analyzed according to age, gender, BCG scar (vaccine) status, the diameter of induration, and PPD reaction. Regarding the evaluation, PPD reaction was analyzed based on the nationality of each age group among people with and without BCG vaccine using the classification shown in Table 1 .
Later on, ARTIs and ARTI change rates between 2012-2015 were calculated separately for each age group (0-5, 6-18, 19-64, and over 65) among Turks and Syrians. In calculating ARTI, the ARTI = 1 -N 1/y formula was used (N -ratio of PPD negatives in particular age; y -average age of particular age group) (14) .
Regarding statistical analyses, ARTIs were calculated using Excel and SPSS. 19 It is considered negative if it is found 6-9 mm again; and it is considered positive if it is determined to be ≥ 10 mm.
RESULTS
According to the records of Hatay Merkez TD ETMS, 5,255 PPD tests were made between January 2012 -December 2015, 15.5% (815) of them were Syrian refugees. Frequency distribution according to the years and nationality is shown in Table 2 .
The results show that 51.2% of the people who were applied PPD test were women, 48.3% of Turks and 55.6% of Syrian refugees were women (p < 0.001) ( Table 3 ). As to the evaluation based on age groups, 23.2% of them fell into the 0-5 age group, 22.9% were in the 6-18 age group, 50.0% were in the 19-64 age group, and 3.9% were over 65 years. Differences were found within the distribution of age groups made according to nationality, 14.9% of Turks were in the 0-5 age group, while 68.7% of Syrian refugees fell within that age group (p < 0.001).
It was found that 55.9% of the people who were applied PPD were lacking BCG scar, 40.4% had one scar, 3.2% had two, and 0.5% had three scars. When it was evaluated based on the nationality, results indicate that there was not any BCG scar, that is the vaccine, in 48.5% of Turks and 87.3% of Syrian refugees (p < 0.001). Syrian refugees who did not have BCG vaccine were found to be greater in number for all age groups except for the 65+ age group (p < 0.001).
After PPD indurations occurred in 46.1% of the people without BCG vaccine and in 77.8% of the ones with BCG vaccine. The average diameter of induration turned out to be 10.83 ± 7.35 mm for the people who were lacking BCG vaccine, whereas it was found to be 12.01 ± 6.27 mm for the ones with BCG vaccine. without vaccine and refugees without vaccine, the lowest rate of positive reaction development was found in the 0-5 age group and the age group indicating the highest rate of positive reaction was the 19-64 age group. The rate of positive reaction was 3.2% among Turks lacking vaccine and 4.3% among refugees lacking vaccine in the 0-5 age group, and it was found to be 51.5% of Turks without vaccine and 54.1% of refugees without vaccine in the 19-64 age group. Calculating ARTIs between the years 2012-2015 according to age groups of both nationalities among the people without BCG vaccine, ARTIs were found as 0.002, 0.010, 0.013 and 0.014, respectively, in Turks falling into the 0-5 age group (Fig.  1 ), they were calculated as 0.0, 0.023, 0.003 and 0.024 in Syrian refugees (Fig. 2) . Moreover, in the 6-18 age group, they were calculated as 0.011, 0.020, 0.017 and 0.015 among Turks and 0.085, 0.066, 0.073 and 0.024 among Syrian refugees. As to the 19-64 age group, the following values were found 0.020, 0.023, 0.013 and 0.017 among Turks and 0.018, 0.044, 0.024 and 0.010 among Syrian refugees.
DISCUSSION
Target tuberculin testing for LTBI is a major component of TB control which allows us to identify people at high risk or people at low risk whose future activity will put them at increased risk of exposure, of developing TB who would profit by treatment of LTBI if detected (15 Regarding the evaluation of PPD reaction based on nationality in people with and without BCG vaccine, among the people with BCG vaccine, in 30.0% of Turks and 40.2% of the refugees the diameter of induration was measured to be 15 mm and more, which means that positive reaction developed (p = 0.124) (Table 4). As to the execution of this analysis for each age group separately; there was no statistical difference depending on the nationality detected in PPD reaction within the 6-18 age group (p = 0.595), while the 0-5 and 19-64 age groups were observed to show statistical differences in terms of PPD reactions (p = 0.049, p = 0.028). Concerning the 0-5 age group, 7.8% of Turks and 24% of the refugees had a positive reaction, and within the 19-64 age group positive reaction developed in 36.6% of Turks and in 58.8% of the refugees.
Among the people without BCG vaccine, in 31.1% of Turks and 16.1% of the refugees the diameter of induration was measured to be 10 mm and above, which means that positive reaction developed (p < 0.001). As to the execution of this analysis for each age group separately, no statistical differences depending on the nationality were found in terms of PPD reactions within the 0-5, 19-64, and 65+ age groups (p > 0.05), while there was statistical difference detected within the 6-18 age group (p < 0.001). In the 6-18 age group, 16.9% of Turks and 46.4% of the refugees showed a positive reaction. Furthermore, among both Turks 
Fig. 2. ARTIs among Syrian refugees without BCG vaccine based on age groups (2012-2015).
previous BCG vaccination, or a cross-reaction to nontuberculous mycobacteria. Guidelines by the American Thoracic Society warn against taking former BCG vaccination into consideration when interpreting a TST reaction (16) . For PPD specificity in BCG vaccinated people is between 65-70% due to the fact that the antigen used exists in BCG vaccine's origin (17) . Besides, PPD sensitivity in culture-confirmed TB patients is between 75-90% (18) .
It was determined in our study that in the last two years (2014-2015) more PPD tests have been applied than in the years 2012-2013 at Hatay TD. PPD tests applied to Syrian refugees indicate a gradual increase throughout the period 2012-2015. Civil wars may also invite the international spread of infectious diseases and other public health concerns, which similarly lead to decline in living standards and generalized discontent (19) . Syrian refugees generally live in crowded and unsanitary conditions, which may lead to the spread of respiratory infections. Especially in Syrian refugees, currently, multidrug-resistant tuberculosis appears to be the most frequently recorded diagnosis among the reemerging infections (20) . Therefore, it appears as expected situation that the number of PPD increased in Hatay in pursuit of monitoring tuberculosis and detecting LTBIs among both Turks and Syrian refugees.
Significant differences were found during our research in the age distribution among Turks and Syrian refugees who were applied PPD. 68.7% of Syrian refugees fall into the 0-5 age group. It is also reported by other studies that the demographic age structure of Syrian refugees seems to be young. It was asserted by Cookson et al. research conducted in Jordan that children of the 0-14 age group constitute 45% of Syrian refugees (21 
. Distribution of PPD reaction among the ones with and without BCG vaccine based on nationality
Significant differences in terms of BCG scar were determined during our research and it turned out that 87.3% of the refugees do not have any BCG scar. Evaluating each age group one by one, it appears that the number of BCG scars was observed to be less among refugees within all age groups but 65+. The fact that the number of people in the 65+ age group was very small (10 persons) might have eliminated the BCG scar difference within this age group. The rarity of BCG scar availability among refugees gives rise to the thought that vaccination might have been insufficient not only during the war but also during the pre-war period. Tuberculosis care in Syria was integrated into the healthcare system nationwide with specialty TB treatment facilities located in each governorate, including Aleppo and Homs, areas badly destroyed by the conflict. As the conflict escalated, health infrastructure has been destroyed, drug supply chains have been interrupted, and healthcare workers have fled; all negatively impacting TB diagnosis and treatment efforts in Syria (21, 23) .
In other respects, 94% of the refugees in the 0-5 age group do not have BCG scar. That is why the 0-5 age group was big in numbers, more PPD tests were applied to this age group. The American Academy of Pediatrics recommends the application of sequential testing for children below the age of five in order to diagnose LTBI (24) . Another recommendation concerning the use of IGRA remarks that it could be used for BCG vaccinated children older than five years and for children without BCG vaccine if their probability of coming again for TST evaluation is low.
It was stated in Cookson et al. cross-sectional study about Syrian refugees and TB prevalence conducted in Jordan that high TB rates were found among Syrian refugees through active screening and will probably persist as the Syrian crisis continues; it stated that TB rates among displaced persons are high, but increased detection is possible (21) .
Regarding the interpretation of positive reactions based on PPD evaluations according to our research results: positive reactions developed in people with BCG scars, 30.0% of them were Turks and 40.3% Syrian refugees; while there was no statistical difference found between the nationalities. It was surmised that less positive reactions developed in Turks because the average age of Turks was higher than of the refugees, since it is known that positivity of the skin test after BCG vaccination decreases with time after vaccination and depends on the age when vaccinated (22) . A meta-analysis study investigating the impact of BCG vaccine on TDT remarks that vaccine-related responses decrease after 15 years from BCG vaccination and there is higher possibility that responses indicating ≥ 15 mm might be linked to tuberculosis infection (6) . The result obtained by our study that refugees from the 0-5, 19-64 and 65+ age groups with BCG scars have more positive reactions in statistical terms makes us think that they may have more contact with TB cases. In the study conducted in Istanbul on 1,213 children 3-48 months old who were BCG vaccinated positive contact history was found to be higher for the ones with ≥ 15 mm diameter of induration (25) . A similar result was reported by a study conducted in Botswana on 3-60 months old children as well (26) .
In our study, the 0-5 age group appears to represent the lowest positive reaction rates and the 19-64 age group appears to represent the highest rate among Turks and refugees without BCG scar. The positive reaction rate is 3.2% among Turks without vaccine and 4.3% among refugees of the 0-5 age group, and it is 51.5% among Turks without vaccine and 54.1% among refugees of the 19-64 age group. Moreover, more positive reactions developed among refugees (46.4%) than Turks (16.9%) in the 6-18 age group. These findings reveal the idea that TB prevalence is higher within the 19-64 age group among people without vaccine of both nationalities but is lower within the 6-18 age group in refugees. They also point out that LTBI risk factors appear to be lower in the 0-5 age group than other age groups among both nationalities.
The predictive value of the test will also depend on the prevalence of TB infection in particular population (27) . TST has a higher positive predictive value when applied to children with risk factors for LTBI (28) . Nonetheless, screening for LTBI in persons or groups who are healthy and have a low risk of progressing to active disease is not appropriate, since the positive predictive value of LTBI testing is low and the risks of treatment can outweigh potential benefits (29) . Therefore, epidemiological and clinical results should also be taken into account concerning the risk of LTBI and developing the disease for individuals with positive reaction, and a detailed examination must be made (30) . To exclude active TB prior to starting treatment for LTBI, most countries (62%) used a combination of clinical screening for TB symptoms and a chest X-ray; this is consistent with WHO recommendations. Further 24 countries used these methods but supplemented them with additional diagnostic tests including smear microscopy, culture and molecular testing. The remaining countries used only clinical symptoms to exclude active TB (1) .
Finally, in our study ARTIs were calculated and trends were evaluated based on age groups for people without vaccine of both nationalities for the period 2012-2015. The ARTI trends are a critical indicator for progress, or lack thereof, in tuberculosis control in a community (31) . ARTI Rate of Change reviewing the change over time indicates the success of TB control programme. A positive ARTI rate of change means ARTI has decreased and ARTI rate of change is expected to be more than 5%. More than 10% decrease occurs in the regions where TB control methods are sufficient, while this decrease remains below 5% in inadequate regions (32, 33) .
In our study, ARTIs within the 0-5 age group were 0.2%, 1.0%, 1.3% and 1.4% among Turks and 2.3%, 0.3%, 2.4% among Syrian refugees (except 2012). A progressive increase was determined among Turks from this age group, as the first two years showing a greater increase, while among Syrian refugees there was found first a rapid decline and then a rapid upsurge. ARTI was found as 0.48% by the study of Haghdoost et al. conducted in Iran between 2012-13 on 6-9 years old children; 0.34% by the study of Dubuis et al. conducted among 6-7 years old Afghan children in 2000; 1.7% by the study of Kolappan et al. conducted in India among 1-9 years old children in 2000 (34) (35) (36) .
ARTIs within the 6-18 age group were 1.1%, 2.0%, 1.7% and 1.5% among Turks and 8.5%, 6.6%, 7.3%, and 2.4% among the refugees, respectively. ARTIs were found to be very high among Syrian refugees from this age groups compared to Turks. Firstly, a significant increase during the first two years and then a gradual decline was detected among Turks. As for Syrian refugees, a high decrease was observed within the first three years and then a rapid decline was observed in the fourth year among Syrian refugees.
ARTIs within the 19-64 age group were 2.0%, 2.3%, 1.3% and 1.7% among Turks and 1.8%, 4.4%, 2.4% and 1.0% among the refugees, respectively. Initially, an increase during the first two years and then a significant decline and fluctuation were observed for both Turks and refugees within this age group.
ARTIs within the 65+ age group were 0.7%, 0.7%, 0.6%, 0.8% among Turks and 0.9% among the refugees in 2013. Comparing to the other age groups, ARTIs were lower among both Turks and refugees and did not indicate a significant change over the years.
CONCLUSION
Among Turks and Syrian refugees without BCG vaccine, the 0-5 age group represents the lowest rate of positive PPD reaction and the 19-64 age group represents the highest rate. More positive PPD reactions developed in Syrian refugees compared to Turks within the 0-5, 19-64 and 65+ age groups among people with BCG vaccine and within the 6-18 age group among people lacking BCG vaccine. On the other hand, higher ARTI rates were detected among Syrian refugees than Turks, which was found more significant within the 6-18 age group. ARTIs among Turks within all age groups demonstrated a significant increase between the years 2012-2013, except for the 65+ age group. The question whether the increase in ARTI rates among Turks is related to the massive migration of Syrian refugees to Hatay after Syrian civil war should necessarily be investigated through other studies.
